
[11] Patent Number: 4,732,061 
[45] Date of Patent: Mar. 22, 1988 

United States Patent [19] 
Dinsdale 

Primary Examiner-Frederick R. Schmidt 
Assistant Examiner-Maurina Rachuba 

[54] POWER TONGS AND CLAMPING UNITS 
THEREFOR 

[75] Inventor: Attorney, Agent, or Firm-—Roylance, Abrams, Berdo & 
Goodman Michael C. Dinsdale, Dallas, Tex. 

National-Oilwell, Houston, Tex. 

23,384 
Mar. 9, 1987 

[73] Assignee: 
ABSTRACT [57] [21] Appl. No.: 

[22] Filed: A power tong has upper and lower clamping units 
mounted in a suspended support frame. Each clamping 
unit has pipe clamping jaws that move rectilinearly, and 
are actuated by a pressure ?uid operated linear actuator. 
The lower clamping unit is rigidly secured to the sup 
porting frame and the upper clamping unit is rotatable 
relative to the lower clamping unit. The relative rota 

0; , ?uwmu. 3777.” 1555 // , B11513 “8813 .7 
3“, Y, 

a,“ 
m/ /7. "m n5 m" .3, u" "3 "u m7 mm "5 m ml, m "2 " m7 m “5 

.Lw, 
“m 67. a" 5 a" M/ "a m 

4 I f 0.0 o 
o d LS M .mU F um. .mm. 55 5 .ltl. rl 

tion in both directions is accomplished by a remote 
powered actuator. 

[56] References Cited 
U.S. PATENT DOCUMENTS 

3,308,691 3/1967 Guier 81/5734 
3,500,708 3/1970 Wilson 81/57 35 14 Claims, 22 Drawing Figures 



US. Patent Mar. 22, 1988 

FIG: /. 

*1 I 
I 

Sheet 1 0f 14 4,732,061 

L 

V 

p-T’d in 
_L_'_:_______ __l ___:;' 

45 I ,1 



US. Patent Mar. 22, 1988 Sheet2 0f 14 4,732,061 

FIG: 4. 



U.S. Patentv Mar. ‘22, 1988 , Sheet3 0f 14 4,732,061 



4,732,061 Sheet 4 0f 14 US. Patent Mar. 22, 1988 



US. Patent Mar. 22, 1988 Sheet 5 of 14 4,732,061 7 

I.-L_____._....__ 7 





US. Patent Mar. 22, 1988 Sheet 7 0f 14 4,732,061 



US. Patent Mar. 22, 1988 Sheet 8 0f 14 4,732,061 



US. Patent Mar. 22, 1988 Sheet 9 0f 14 4,732,061 

: 



US. Patent‘ Mar.22, 1988 Sheet 10 0f 14 4,732,061 

FIGS /7.' 



US. Patent Mar. 22, 1988 Sheet 11 0f 14 4,732,061 



4,732,061 Sheet 12 0f 14 US. Patent Mar. 22, 1988 





US. Patent Mar. 22, 1988‘ Sheet 14 of 14 4,732,061 

_ FIG 22. 

/ //1 

J36‘ 

/ /V/A /_,1/ 7? W v 



4,732,061 
1 

POWER TONGS AND CLAMPING UNITS 
THEREFOR 

FIELD OF THE INVENTION 

This invention relates to power tongs for making and 
breaking threaded pipe connections, and to clamping 
units for such power tongs. 

RELATED APPLICATION 

Apparatus embodying the power tongs and clamping 
units claimed in this application is described and 
claimed in my copending application Serial No. (File 
22613), ?led concurrently herewith. 

BACKGROUND OF THE INVENTION 

While power tongs and the clamping units they em 
ploy are useful for making and breaking any threaded 
pipe connection, the primary commercial application 
for such devices today is in the drilling of wells. 

In the drilling of oil, gas and geothermal wells, strings 
of drill pipe and other well pipe must be made up as the 
string is run into the well, and disassembled into individ 
ual lengths of pipe (referred to as joints) as the string is 
withdrawn from the well. The successive joints of well 
pipe are connected together by screw thread connec 
tors. When the well depth is shallow, making and break 
ing the threaded connections can be done with relative 
ease, as by using pipe tongs manipulated by hand. In the 
case of deep wells, many more joints of pipe are re 
quired and it becomes necessary to speed up the making 
and breaking of the connnections between joints and to 
minimize manual labor. In all cases, it is desirable, and in 
the case of a deep well essential, to minimize the time 
required to accomplish a “trip” of the pipe out of and 
into the well. Thus, for example, to replace a worn drill 
bit the entire drill string must be pulled from the drill 
hole, with each of the many threaded connections being 
broken as the pipe is pulled, the drill bit then being 
replaced, and the entire string then being reassembled as 
the new bit and string are run into the drill hole. Prior 
art workers have accordingly developed power oper 
ated tongs of various kinds and power operated spin 
ners, the power tongs being capable of initially breaking 
the threaded connections and of ?nal tightening of 
them, and the power operated spinner serving to rotate 
the pipe rapidly during ?nal unthreading of initial 
makeup of the connection. 
The power tongs art is highly developed, both con 

ceptually and commercially, as shown for example by 
the following US. Pat. Nos. 
2,453,369-Grable et al., 
2,544,639-Ca1houn, 
2,705,614--McKibben et al., 
3,308,69l-Guier, 
3,629,927—Palmer et al., 
3,902,385-Haby, 
3,961,399—Boyadjieff, 
US Pat. No. 4,348,920-Boyadjieff. 

In usual form prior-art power tongs employ two sets of 
clamping jaws so arranged that, when the jaws are 
open, the jaws can accommodate a threaded pipe con 
nection to be made or broken. Thus, one set of jaws can 
clamp the box of a pin-and-box connection, the other set 
of jaws clamping the pin. Power means is provided to 
operate the jaws to clamp and release the respective 
parts of the connection. The arrangement is such that, 
when the jaws are clamped on the parts of the threaded 
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2 
pipe connection, at least one set of jaws can be swung, 
relative to the other set, about the axis of the threaded 
connection to make or break the same. In some cases, 
movement of the jaws to clamp and release is pivotal. In 
other cases, the jaws are moved rectilinearly toward 
and away from the threaded pipe connection. In all 
cases, the two sets of jaws, and any structure associated 
directly therewith, must present an opening such that, 
initially spaced from the pipe connection, the jaws can 
be moved laterally of the pipe until the connection is 
accommodated by the opening. While it is usual for the 
two sets of jaws each to engage a different part, e. g., the 
pin and the box of a conventional drill pipe connector, 
one or both of the sets of jaws may engage the pipe 
itself, rather than a part of the threaded connector. 
Though such prior-art power tongs have achieved 

extensive commercial acceptance, particularly for use 
on well drilling rigs, numerous problems have arisen 
and there has been a continuing need for improvement. 
Some of those problems arise from the need to have the 
power tongs capable of operating on vertical pipe, such 
as pipe extending into a well, and also upon inclined 
pipe, such as pipe disposed in the so-called “mousehole” 
receptacle of a well drilling rig. Another problem is that 
such tongs tend to be relatively massive, complicated 
and expensive to manufacture. 

SUMMARY OF THE INVENTION 

Tongs and clamping units according to the invention 
make it possible to provide a complete power tongs unit 
useful, for example, in an apparatus of the type claimed 
in my copending application Ser. No. 023,385, with the 
power tongs unit being unusually compact and rela 
tively simple. The power tongs unit is particularly 
adapted to be supported by a suspended frame in such 
fashion that the frame can be easily moved laterally of 
the pipe and easily swung to adapt to varying positions 
of the pipe. Such advantages are achieved by having the 
jaws move rectilinearly, rather than being pivoted be 
tween clamping and release positions, and by providing 
improved means for actuating both jaws by means of a 
conventional pressure ?uid operated double acting lin 
ear actuator. 

Considered broadly, clamping units according to the 
invention comprise a rigid support, typically compris 
ing two plates which are spaced apart and rigidly se 
cured together, the support having an opening which 
opens through the front thereof to allow the threaded 
connection which is to be made or broken to enter the 
support as a result of movement of the support laterally 
relative to the threaded connection. Two jaw members 
are carried by the support in such fashion as to be op 
posed across the opening, and thus across the threaded 
connection, in such fashion that the jaw members can be 
moved toward each other, to clamp, and away from 
each other, to release. Two jaw actuating levers are 
provided, each disposed between a respective side of 
the support and a corresponding one of the jaw mem 
bers, each lever being mounted on the support for piv— 
otal movement about an axis parallel to the axis of rota 
tion of the support, each of the levers having a front 
portion projecting forwardly from the axis of pivotal 
movement of the lever and a back portion projecting 
rearwardly from the axis of pivotal movement of the 
lever. A remotely operable double acting linear power 
device, typically a pressure fluid operated device hav- 
ing a cylinder, piston and piston rod, is connected be 
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tween the ends of the back portions of the two jaw 
actuating levers and operates to pivot the levers in a 
?rst direction when the power device operates in one 
direction and a second direction when the power device 
operates in the opposite direction. The jaw actuating 
levers are operatively connected to the jaw members to 
move the jaw members toward each other, to clamp, 
when the power device is operated in said one direc 
tion, and away from each other, to release, when the 
power device is operated in said opposite direction. 
The rigid support of at least one of the clamping units 

is adapted to be so mounted in the power tongs as to be 
rotatable, relative to the other clamping unit, about the 
longitudinal axis of the threaded pipe connection to be 
made or broken. Typically, the power tongs can include 
a suspended support frame which carries both clamping 
units, the lower clamping unit is rigidly secured to the 
frame, and the upper clamping unit is rotatable relative 
to the lower unit. Remotely operated power means is 
provided for accomplishing such relative rotation, with 
the relative rotation being powered in both directions. 

IDENTIFICATION OF THE DRAWINGS 

FIG. 1 is a semi-diagrammatic side elevational view 
of apparatus including power tongs according to the 
invention, showing the movable support frame in the 
stowed position; 
FIG. 2 is a top plan view of the apparatus with the 

disposed as in FIG. 1; 
,_ FIG. 3 is a view similar to FIG. 1 but showing the 
qmovable support frame in the well center position; 
1:. FIG. 4 is a top plan elevational view of the apparatus 
iqwith the parts in the positions seen in FIG. 3; 

FIG. 5 is a view similar to FIG. 1 but showing the 
“movable support frame in the mousehole position; 
_ FIG. 6 is a top plan view of the apparatus with the 

_,_,;parts in the positions seen in FIG. 5; 
> FIG. 7 is an isometric view of the movable support 

.-.-..'-.frame with tongs and spinner in place but with‘ some 
__parts removed for clarity of illustration; 
W; FIG. 8 is a side elevational view of the structure 
shown in FIG. ,7, with power actuators in place; 
FIG. 9 is a side elevational view of apparatus accord 

ing to another embodiment of the invention, with the 
movable support frame in well center position; 
FIG. 10 is an elevational view taken generally on line 

10—10, FIG. 9; 
FIG. 11 is a fragmentary view, partly in vertical cross 

section, taken generally on line 11-11, FIG. 9; 
FIG. 12 is an isometric view of power tongs accord 

ing to the invention, the upper tong assembly shown 
exploded, the lower tong assembly shown assembled; 
FIG. 13 is an exploded isometric view of the clamp 

assembly, typical for both the upper and lower tongs of 
FIG. 12; 
FIG. 14 is a top plan elevational view of the tongs of 

FIG. 12, showing the apparatus operatively oriented 
with respect to well pipe but not clamped; 
FIG. 15 is a side elevational view taken generally on 

line 15-15, FIG. 14; 
FIG. 16 is a front elevational view taken generally on 

line 16-16, FIG. 14; 
FIG. 17 is a sectional view taken generally on line 

17-17, FIG. 16, with the tongs unclamped; 
FIG. 18 is a view similar to FIG. 17 but with the 

tongs clamped on a threaded connector; 
FIG. 19 is a view similar to FIG. 14 showing the 

tongs clamped and with the upper tongs having been 
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actuated to tighten the threaded pipe connection, FIG. 
19 including elements of the movable support frame; 
FIG. 20 is a schematic diagram of a hydraulic system 

for operating the apparatus of FIGS. 1-8 when 
equipped with the power tongs of FIGS. 12-19; 
FIG. 21 is bottom plan view of one of the clamp units 

of the power tongs of FIG. 12 illustrating a centering 
device according to the invention; and 
FIG. 22 is a cross-sectional view taken generally on 

line 22—22, FIG. 21. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Apparatus Shown in FIGS. 1-8 
The apparatus is mounted on a conventional drilling 

rig including a rig ?oor 1, drawbacks 2, rotary table 3, 
rotary table beams 4 and mousehole receptacle 5. In 
usual fashion, the rotary table 3 de?nes the well bore 
axis 6 and, therefore, the well center position. The 
drawworks is spaced laterally from the well center 
position by a considerable distance, and the mousehole 
receptacle is spaced from the well center on the side 
opposite the drawworks and is located between the 
rotary table beams. 
The stationary support of the apparatus comprises 

two vertical legs 7 and 8, the two legs being identical 
and telescopically extendable and retractable. Thus, 
each leg 7, 8 is hollow, of rectangular transverse cross 
section and comprises a hollow upper member 9 within 
which is telescopically disposed the upper end portion 
of a lower member 10. A conventional double acting 
hydraulically operated linear actuator extends longitu 
dinally within the hollow leg and has the upper end of 
its cylinder 11 pivotally connected at 12 to upper leg 
member 9, as by a conventional cross pin and clevis, the 
free end of the piston rod 13 being similarly connected 
to the lower leg member 10. The actuators can thus be 
operated to simultaneously extend both legs 7, 8 from 
the shortened condition of FIG. 1 to the extended con 
dition of FIG. 5 and back to the shortened condition. 
Mounted on upper members 9 of the legs are two 

mutually identical pivoted support and positioning arms 
14 and 15 which are telescopically extendable and re 
tractable. Each arm 14, 15 comprises a hollow ?rst 
member 16, FIG. 5, of larger rectangular transverse 
cross section and a second member 17 of smaller rectan 
gular transverse cross section, member 17 extending 
telescopically within member 16. A conventional dou 
ble acting hydraulically operated linear actuator 18 
extends longitudinally within each arm 14, 15 and has 
the blind end of its cylinder pivotally connected to 
member 16 and the free end of its piston rod connected 
to member 17, the arrangement being such that simulta 
neous operation of actuators 18 can extend the arms 
telescopically from the shortened condition seen in 
FIGS. 1 and 3 to the extended condition seen in FIG. 5 
and back to the shortened condition. 
Each arm 14,15 is equipped with a ?ange 19 project 

ing laterally from member 16 of the arm in the plane of 
that side of member 16 nearer the other arm, each ?ange 
19 being rigidly secured to a horizotanl shaft 20 jour 
nalled in the upper end of member 9 of the correspond 
ing leg 7,8. A brace 21 is provided for each arm 14 and 
15, the brace being pivoted at one end to a ?ange 22 on 
the end of member 16 most distant from shaft 20. The 
other end of each brace 21 has a lateral projection 23 
engaged in a vertical slot 24 in a ?ange secured to to and 
extending along the upper portion of member 9 of the 
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corresponding leg. Arms 14,15 are thus pivotable about 
the common axis of shafts 20 between the vertical posi 
tion seen in FIG. 1 and the horizontal position seen in 
FIGS. 3-6. 
Two crank arms 25 are provided, each secured rig 

idly to one of a different one of shafts 20 and projecting 
radially therefrom. Two conventional double acting 
hydraulically operated linear actuators 26 each have the 
free end of their piston rods pivotally connected to the 
free end of a different one of the crank arms 25, the 
blind end of the cylinders 26a of actuators 26 being 
pivoted to a different one of two ?anges 27 each se 
cured to a different one of leg members 9 a substantial 
distance below shafts 20. The arrangement is such that, 
when the piston rods of actuators 26 are simultaneously 
driven downwardly, arms 14,15 are pivoted counter 
clockwise as viewed in FIG. 1 until the arms are verti 
cal and each extends adjacent to the side of the respec 
tive leg member 9 most distant from the well center. 
When the piston rods of actuators 26 are driven in the 
opposite direction, arms 14,15 are pivoted clockwise, as 
viewed in FIG. 1, to the horizontal position seen in 
FIGS. 3-6. Projections 23 remain engaged in slots 24 at 
all times, traveling to the upper ends of the slots when 
the support and positioning arms are swung to their 
vertical position and to the lower ends of the slots as the 
arms are swung to their horizontal positions. 
The power tongs, indicated generally at 30, and a 

conventional power spinner 31 are carried by a movable 
support frame indicated generally at 32. Frame 32 is 
suspended from a horizontal shaft ‘33, FIGS. 2 and 4, 
which, in this embodiment, is secured rigidly to and 
extends between the outer ends of member 17 of sup 
porting and positioning arms 14,15. Frame 32 comprises 
four identical members 34, FIGS. 7 and 8, each formed 
from an integral metal bar and having the general shape 
of an inverted L, the feet 35 of the L being straight and 
relatively short and the stems of the L being bent to 
provide straight portions 36 and 37. Each side member 
38 of the frame is made up of two members 34 with the 
feet 35 thereof welded together side-by-side so that 
portions 35 are horizontal at the top of the frame, por 
tions 36 diverge downwardly and outwardly, and por 
tions 37 depended vertically, when the frame is upright 
as seen in FIG. 7. At the junctures between portions 36 ‘ 
and 37 of members 34, each side member 38 has a cross 
brace 39 having a straight portion 390 disposed in the 
same plane as the foot 35 which is outermost in the 
completed frame. Viewed as in FIG. 7, frame 32 can be 
considered as having a front and a back. At the back of 
the frame, side members 38 are connected by a cross 
brace 40 joined to the corresponding junctures between 
portions 36 and 37 of the respective members 34. A 
second cross brace 41 interconnects the lower ends of 
the respective portions 37. As hereinafter described, 
power tongs unit 30 is secured to cross brace 41 and to 
the lower ends of the portions 37 which are at the front 
of frame 32. Power spinner 31 has two oppositely pro 
jecting side ?anges 42 provided with laterally spaced 
vertical bores 43. At each side of the spinner, two verti 
cal guide rods 44 each extend through a different one of 
the bores 43 and are rigidly secured to portion 39a of 
cross brace 39 and the portion 35 aligned thereabove so 
that, while the spinner is restrained against lateral 
movement relative to the frame, the spinner is free for 
limited vertical movement relative to the frame. Shaft 
33 extends through coaxially aligned bushings 45 car 
ried by two brackets 46 each welded to and projecting 
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6 
upwardly from the top of a different one of side mem 
bers 38, so that the combination of frame 32, power 
tongs 30 and spinner 31, while securely supported by 
shaft 33, is free to swing about the horizontal axis de 
?ned by the shaft and bushings. 

Advantageously, relative pivotal movement between 
frame 32 and shaft 33 is accomplished by remote opera 
tion in timed relation to operation of the actuators 
which swing support arms 14 and 15, extend and retract 
the support arms and extend and retract legs 7 and 8. To 
accomplish this, frame 32 must be swung by power 
means. Accordingly, shaft 33 has one end portion 
which projects beyond the corresponding bracket 46 
and a pinion 47 is ?xed rigidly to the projecting end 
portion of the shaft. The pinion is meshed with a rack 48 
secured to the end of the piston rod of a conventional 
double acting hydraulically powered rectilinear motor 
49. The blind end of the cylinder 50 of motor 49 is 
secured to a mounting bracket 51 which is ?xed to and 
projects laterally from portion 39a of cross brace 39. As 
support arms 14 and 15 are swung clockwise (as viewed 
in FIGS. 3 and 5) from the vertical position of FIG. 1 to 
the horizontal position of FIG. 3, motor 49 is operated 
to retract its piston rod to turn pinion 47 in a direction 
tending to swing frame 32 in a counterclockwise direc 
tions, the rate of operation of motor 49 being such that 
frame 32 remains vertical as the support arms are swung I 
from vertical to horizontal. When the support arms are 
swung back to the vertical position, motor 49 is oper 
ated to extend its piston rod and thereby turn pinion 47 
in a direction which tends to swing frame 32 clockwise 
relative to the support arms and at a rate maintaining 
frame 32 vertical. 

The Embodiment Shown in FIGS. 9-11 
The apparatus of this embodiment of the invention is 

again adapted for mounting on a conventional drilling 
rig ?oor 1 having a drawworks 2, a rotary table 3 and a 
mousehole receptacle 5. The apparatus comprises an 
upright support frame 60, two parallel telescopically 
extendable and retractable arms 61 and a movable sup 
port frame 62 on which are mounted the power tongs 63 
and power spinner 64. 

Support frame 60 comprises two mutually parallel 
legs 65 which are spaced apart and each secured to the 
substructure at the rig ?oor by a mounting bracket 66. 
A vertical slide beam 67 of open rectangular horizontal 
cross section slidably embraces legs 65 so as to be mov 
able upwardly and downwardly along support frame 
60. Arms 61 each comprise a hollow cylindrical portion 
68 of smaller diameter and a hollow cylindrical portion 
69 of larger diameter, the two portions being telescopi 
cally engaged and the free ends of portions 68 being 
pivotally connected to the respective sides 70 of slide 
beam 67, as shown. 
Movable support frame 62 comprises two flat sides 71 

and 72 which are mutually parallel. Each side 71, 72 
includes a top member 73, a shorter straight portion 74 
and a longer straight portion 75, portion 74 slanting 
downwardly and rearwardly from the corresponding 
end of member 73 and portion 75 slanting downwardly 
and forwardly from the opposite end of member 73. A 
cross brace 76, parallel to member 73, has its ends con 
nected respectively to the lower end of portion 74 and 
an intermediate point along the length of portion 75. A 
longer straight portion 77 depends from the lower end 
of portion 74 and a shorter straight portion 78 depends 
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from the lower end of portion 75. At the bottom of the 
frame, portions 77 are interconnected by a cross brace 
79, and a second cross brace 80 connects the junctures 
between portions 75 and 77 of the two sides. At the top 
of the frame, sides 71 and 72 are connected by a ?at 
plate 81. Power tongs 63 are mounted on the lower 
portion of frame 62, as by being secured to cross brace 
79 and structure at the lower ends of portions 78. Power 
spinner 64 is mounted on the upper portion of frame 62, 
as in the manner hereinbefore described for spinner 31 
of FIGS. 1-8. The front of frame 62 is open to allow the 
tongs and spinner to engage a threaded pipe connection 
or a joint of pipe. 

Rigidly secured to the upper edges of the respective 
top members 73 of the sides of frame 62 are two up 
wardly projecting support ?anges 82 each apertured to 
accommodate a bushing 83, the bushings being coaxi 
ally aligned to establish a pivotal axis extending at right 
angles to the sides of the frame. Rigidly secured to each 
of the larger diameter portions 69 of the support arms 61 
is an upwardly projecting clevis ?ange 84. A spreader 
beam 84 is provided and includes apertured ?anges 86 
which are spaced apart by a distance allowing the 
?anges to lie adjacent the outer faces of the respective 
support ?anges 82. Stub shafts 87 are provided for each 
support ?ange 82, each shaft 85 extending through the 
corresponding bushing 83, the aperture of the corre 
sponding ?ange 86 of the spreader beam, and the aper 

vétures of the corresponding clevis ?ange 84. 
" In a location spaced above ?anges 86 and centered 

therebetween, spreader beam 85 has an aperture accom 
modating the pin of a cable clevis 88 ?xed to one end of 
a cable 89. From clevis 88, the cable extends upwardly 

ie-and over a sheave 90, FIG. 9, rotatably supported by 
?anges 91 secured to an upper portion of the drilling rig 
tower (not shown). From sheave 90, cable 89 extends 
downwardly and is run beneath a second sheave 92 

~ carried by a shaft 93 extending between lower portions 
- fix-of legs 65 of frame 60. From the second sheave, the 
f-cable is routed upwardly and secured by cable eye 94 
and rod clevis 95 to the free end of the piston rod of a 

" I hydraulically powered rectilinear power device 96 
which is located within slide beam 67 and has the blind 
end of its cylinder pivotally connected by clevis 97 to 
cross beam 98 at the top of frame 60. Pin 95a, which 
connects cable eye 94 to clevis 95, also connects clevis 
95 to slide beam 67. 
Larger portions 69 of support arms 61 are rigidly 

interconnected by a cross brace 100. A hydraulically 
powered rectilinear power device 101 has the blind end 
of its cylinder secured to cross brace 80 by clevis ?ange 
102, the free end of the piston rod of the power device 
being connected to cross brace 100 by clevis ?ange 103. 
Operation of power device 101 to extend its piston rod 
swings frame 62 about the axis de?ned by bushings 83 in 
a counterclockwise direction relative to support arms 
61. Operation of the power device in the opposite direc 
tion swings frame 62 clockwise relative to the support 
arms. 

Power device 96 serves as means for determining the 
vertical position of support frame 62. Thus, operation of 
device 96 to extend its piston rod moves the combina 
tion of slide beam 67, support arms 61 and frame 62 
downwardly while support arms 61 retain their gener 
ally horizontal position because of the action of cable 89 
and sheaves 90 and 92. Operation of power device 96 in 
the opposite direction moves the combination of the 
slide beam, support arms and support frame upwardly. 
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It will be apparent that the extent of upward and down 
ward movement of the support frame is determined by 
the extent of retraction or extension of the piston rod of 
power device 96. At least one of the support arms 61 is 
provided with a conventional double acting hydrauli 
cally operated linear actuator (not shown) housed 
within the support arm in the general manner hereinbe-‘ 
fore described with reference to the embodiment of 
FIGS. 1-8 and operative to extend and retract arms 61. 
Accordingly, arms 61 can be retracted to move frame 
62 to a stowed position between the well center and 
frame 60, extended to move frame 62 to bring the power 
tongs and power spinner into alignment with the well 
center, and further extended to bring frame 62 to the 
mousehole position. During such further extension, or 
after completion thereof, power device 101 is operated 
to extend its piston rod and swing frame 62 counter 
clockwise to the proper angle for alignment of the 
power tongs and spinner with mousehole receptacle 5. 
Power devcie 101 is operated to retract its piston rod 
and return frame 62 to the vertical position when the 
frame is returned to its well center position. 

Power Tongs and Clamping Units Shown in FIGS. 
12-19 

FIGS. 12-19 illustrate one particularly advantageous 
form of power tongs according to the invention, the 
tongs comprising an upper tongs unit, indicated gener 
ally at 105, and a lower tongs unit, indicated generally 
at 106. For convenience and clarity, both units will be 
described as having a front, via which the well pipe or 
pipe connector will enter, and a back and it will be 
assumed that the units are viewed from the back looking 
forward, so as to have a left side and a right side. Unit 
105 comprises a ?at upper plate 107 and a ?at lower 
plate 108 which are spaced apart vertically and rigidly 
interconnected by a rectangular plate 109 at the back, a 
?at intermediate partition 110, and two coplanar front 
plates 111. Unit 106 similarly comprises a ?at upper 
plate 112 and a ?at lower plate 113 spaced apart verti 
cally and secured rigidly together by ?at back plate 114, 
?at intermediate partition 115 and two front plates 116. 
The periphery of upper plate 107 extends as part of a 

circle interrupted by straight front edge portions 117 
which extend chordally with respect to the circular 
peripheral portion, are mutually aligned and are spaced 
each on a different side of an elongated generally U 
shaped opening 118 sized to accommodate a threaded 
connector or tool joint. Opening 118 is de?ned by a 
semicircular base or inner edge 119, parallel side edges 
120 extending forwardly from the base, and divergent 
edge portions 121 joining the inner ends of edge por 
tions 117 at the mouth of the opening. The plan form of 
lower plate 108 is identical to that of plate 107 save that 
plate 108 has an integral outwardly projecting left lug 
122, aligned generally with the position of intermediate 
partition 110, and an integral outwardly projecting lug 
123 at the right front edge portion 117. From the loca 
tion of intermediate partition 110 forwardly, plates 107 
and 108 are relatively thick. From the location of parti 
tion 110 rearwardly, the thickness of both plates is 
markedly reduced by cutting material away from the 
lower face of plate 107 and from the upper face of plate 
108 so that the space between the portions of the plates 
behind partition 110 is greater than that between the 
portions of the plates in front of partition 110. For 
wardly of partition 110, lower plate 108 has a rectangu 
lar upwardly opening recess 124 the long dimension of 
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which is parallel to partition 110, recess 124 being cen 
tered on opening 125, as seen in FIG. 12. 
Upper plate 112 of unit 106 is identical with the upper 

plate of unit 105 except for having an integral out 
wardly projecting left lug 126, aligned with the left 
front edge of the plate, and an integral outwardly pro 
jecting right lug 127 aligned generally with the position 
of intermediate partition 115. A partial ring 128 is se 
cured to the lower face of bottom plate 108 of upper 
unit 105 is concentric with the center of curvature of 
inner edge 119 of opening 118. Two arcuate ring por 
tions 129 are secured to the upper face of top plate 112 
of unit 106 and lie on a circle concentric with the center 
of curvature of the inner edge of the tool joint-accom 
modating opening of plate 12, the circle de?ned by ring 
portions 129 being of slightly larger diameter than that 
of partial ring 128 so that, in the assembled tongs, partial 
ring 128 is slidably embraced by ring portions 129. 

Units 105 and 106 comprise identical clamp assem 
blies one of which is'indicated generally at 135, FIGS. 
12 and 13, and will be described in relation to upper unit 
105. Each clamp assembly comprises two opposed jaw 
members 136 and 137 each of generally parallelepiped 
form save that the opposed clamping faces are arcuate 
and equipped with gripping elements 138. The jaw 
members are located between intermediate partition 110 
and front plates 111 and seated slidably in recess 124 of 
bottom plate 108. As best seen in FIG. 13, there are 
rigidly secured to jaw member 136 a forwardly project— 
ing lug 139 and a rearwardly projecting clevis bracket 
140, the lug and clevis bracket being respectively se 
cured to the front and back sides of the jaw member. 
Similarly, jaw member 137 is equipped with a for 
wardly projecting lug 141 and a rearwardly projecting 
clevis bracket 142. The jaw members are actuated by 
the combination of hydraulically powered linear actua 
tor 143, two actuating levers 144 and 145, and linkage 
means comprising links 146-152. 
Lever 144 is mounted for pivotal movement about a 

precisely fixed vertical axis determined by a vertical 
pivot shaft 153 extending between and secured to plates 
107 and 108. Lever 145 is similarly mounted by pivot 
shaft 154. Lever 144 includes a shorter front arm por 
tion 155 which projects forwardly from shaft 153 and is 
equipped with a vertical pivot pin 156, the lever also 
including a longer back arm portion 157 which projects 
rearwardly from shaft 153, has a vertical pivot pin 158 
projecting both upwardly and downwardly from a 
point intermediate the length of portion 157, and termi 
nates in an end portion apertured to receive a vertical 
pivot pin 159. Similarly, lever 145 includes forwardly 
projecting shorter front arm portion 160, pivot pin 161, 
rearwardly projecting longer back arm portion 162, and 
pivot pins 163 and 164. Link 146 extends parallel to the 
front face of intermediate partition 110 and has one end 
connected to the bottom end of pivot pin 163 of lever 
145 and the other end connected to the bottom end of 
pivot pin 165 of clevis bracket 140. Link 147 is similarly 
pivotally connected to lever 145 and bracket 140 by the 
upper ends of pins 163 and 165. Lever 144 has a slot 166 
which opens toward clevis bracket 140 and through 
which pin 158 extends. Link 148 is slotted for a major 
portion of its length and pin 165 of clevis bracket 140 
extends freely through the slot, the respective ends of 
link 148 being pivotally connected to pin 158 of lever 
144 and pin 167 of clevis bracket 142. Links 149 and 150 
are connected respectively between the bottom ends 

- and the top ends of pin 155 of lever 144 and pin 168 of 
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10 
lug 139. Similarly, links .151 and 152 are connected 
respectively between the bottom ends of pin 161 of 
lever 145 and pin 169 of lug 141. Power device 143 
includes cylinder 170, clevis 171 at the blind end of the 
cylinder, piston rod 172, and clevis 173 at the free end of 
the rod. Clevis 171 is pivotally connected to the free 
end of portion 162 of lever 145 by pin 164. Clevis 173 is 
pivotally connected to the free end of portion 157 of 
lever 144 by pin 159. 
When power device 143 is operated to retract its 

piston rod, arm portions 157 and 162 of levers 144 and 
145 are swung toward each other, pivoting about shafts 
153 and 154 and causing jaw members 136 and 137 to 
move away from each other to the fully retracted posi 
tions shown in FIG. 17. With the jaw members thus 
fully retracted, openings 118 and 125 are fully open to 
receive, e.g., the threaded pipe connection 174. When 
power device 143 is operated to extend its piston rod, 
arm portions 157 and 162 of levers 144 and 145 are 
swung away from each other, causing jaw members 136 
and 137 to move toward each other and come into 
clamping engagement with the pipe connection, as seen 
in FIG. 18. During movement in either direction, the 
jaw members are restrained to move rectilinearly be 
cause seated in recess 124. As will be clear from FIG. 
16, the clamp assembly of upper tongs unit 105 engages 
upper element 1740 of the threaded connector 174 
while the clamp assembly of lower tongs unit 106 is 
disposed to engage the lower element 1746 of connector 
174. 

In order to make up and to break connector 174 when 
gripped by the clamp assemblies, it is necessary to pro 
vide relative rotary motion between the upper and 
lower tongs units about the axis of connector 174. To 
accomplish this, two hydraulically powered double 
acting linear actuators 180 and 181 are provided. Se 
cured to lug 122 of bottom plate 108 of unit 105 is a 
clevis bracket 182 which depends from lug 122 and the 
legs of which are spaced apart vertically by a distance 
adequate to freely accommodate the rod end of cylinder 
183 of actuator 180 and the cylinder is mounted on 
bracket 182 by aligned pivot pins 184 secured to and 
projecting radially from the rod end of the cylinder. 
The free end of piston rod 185 of actuator 180 is pivot 
ally connected to the end of lug 126 of upper plate 112 
of lower tongs unit 106 by clevis 186. As seen in FIG. 
16, the free end of lug 126 is displaced upwardly from 
the plane of plate 112 so that, in the ?nished assembly, 
actuator 180 extends parallel to plates 107, 108, 112 and 
113 and, therefore, at right angles to the axis of connec 
tor 174. Secured to lug127 of the upper plate of tongs 
unit 106 is a clevis bracket 187 which projects upwardly 
from the plane of plate 112. The rod end of cylinder 188 
of actuator 181 is pivotally connected to clevis bracket 
187, and the free end of piston rod 189 of that actuator 
is pivotally connected by clevis 190 to the free end of 
lug 123 of lower plate 108 of the upper tongs unit, the 
free end of lug 123 being displaced downwardly from 
the plane of plate 108 to an extent such that actuator 181 
is parallel to the top and bottom plates of the tongs 
units. Actuators 180 and 181 are thus disposed to act 
along lines which are tangential to a circle drawn about 
the central axis of connector 174, when the connector is 
clamped by the tongs units; the cylinder of one actuator 
is secured to the bottom plate of the upper tongs unit 
while the free end of the piston rod of that actuator is 
secured to a point on the top plate of the lower tongs 
unit; and the cylinder of the other actuator is connected 












